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[57] ABSTRACT 

PURPOSE: To obtain the cyclic olefinic copolymer composition having improved shock 
resistance and excellent transparency by using a specific hydrocarbon elastomer and a specific 
cyclic olefinic polymer composition. 

CONSTITUTION: The composition is obtained by effecting copolymerization of (A) (i) an - 
olefin of 2 or more carbon atoms and (ii) a cyclic olefin of formula I (n is 0, 1 ; m is 0 or a 
positive integer; g is 0, or 1; each of R'to R^^ R", RHs H, halogen, where R^ho R ^^ay link to 
each other to form a mono- or polycyclic ring), formula II (p, g are 0, 1 or more; m, n are 0 to 2; 
each of RHo R^^is H, halogen) in the presence of (A) a hydrocarbon elastomer which has an 
intrinsic viscosity (&ta;) of 0.05 to lOdl/g, which is measured in decalin at 135°C, a glass 
transition point (Tg) of lower than 10°C, and polymerizable double bonds of 3 to 30 iodine value 
(in g iodine/lOOg polymer) where the amount of component A is adjusted to 1 to 50wt.% based 
on the total weight. 
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4^ij-i;x>^ta^{*:, X5^U> • i-^f-y • 1, 

i^X>^^a'&#:, X?l/>-l-^>x>-l,5-^+-9-i^ 
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9-x*>?X>^^a-&^*:. X^i/> • / jl/3p;U:^;> • 1,9- 

x:^i;x>*a^#:> x^l/> • 5-^^;i/-2-y;^j|^;i' 
^> • i,9-x*ri:^x>^ta^#:, X?l/> - 5-x^;^-2 
• i,9-x;^>?x>*a'&^. x^i/>-5 
-7xx;^-2-y;U3j^;i/:?^> • i,9-x*>^x>^ta^f*:, 
x^'U'^ • T^h^v'i^n Hx"fe> • i,9-x*vx>*a 

[0 0 3 5] ^fc^-\f.x)VJ)V'^^)V^y^P<m'^V^(r>^ 
^mumtLx\t. x^vy '^-\dx)i'j)W^)v^yn 
40 a^ff. ':fu}ivy '^-\£x)Vj)V'^-)V^y^m^^. 
i-^y-y ' ^''}ix)v/)V^)V^y^m^w. i-^y^-y 

• ^-\l:z,)VJ )V:^)V^yp^m^^. l-'\+ir> • 5-t:x 

;i/y;V/K;i/*>*a^ft:, 4-/5";u-i-'^>'x> • 5-E 
x;i./;i/z}^;i.;^>^ta^ft:> l-:t^x> • 5-lfx;py;i. 

3t^;i/:^>*a^«:, l-xi:>'5-tfx;i/y;i/2}^Jl':^;>'* 

a-gft^, i-Hxir>'5-ifx;i.y;i/3p;i/:^>^tS^^*:, 
i-x h ^ x-fe > • 5- If y >*a'&#:> 1-^ 
=^^ifx'fe>-5-ex;i/y;vzHjV^>*a^<*:. i-^^^ 
xir>-5-tf-;py;i//H;i/^>*a'&fr. i-x^3-ir> 
5^ • 5- \^x)V y >fta^#:. x5^ > • :/d t: w 
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>*S^ft^, x^l/>-l-A+thxir>-5-Hx;i//;u 
3H;i/*>^ta'&#:. X^^V^-l-rt^iJ^T^-fe^-S-fcfX 
)V/)V^)V:^>Pim^i^. Xf^k^-l-X^n-fe^-S- 

-2-/)V:^}V^> • 5-tfx;i/y;i/4^;i/:^>*a'&^^, x 
^l/> . 5-x^;i/-2-y;i/:E}^;i/:^> • 5-lfx;i/y;V2j^;v 

ij7D Hxir> • 5-}dx)vy )vt^)v^ypim^i^f3:a^m 

[0 0 3 6] ^fc*5£BjTif^b<fflV^en^ (a) 
^&2a±<^a-:tl/7^ >i:, (b) ±l5-«$it 
[I] mrc\t [II] Tg^n^S1*:tl^7^ 

(c) ^mwcf}^s--2o<Dmmiz$>^w^i&z^xyt^ 

[0 0 3 7] [III] rj^-^n^t^^^i^xyi^^^m 

^ [A-i] ^:UT^i, x^'v^- /;^:^?;I/^>•l,5- 
-^:^^1^-':;x>*a^^. X^Uy ' 5-^^JV-2-J Jlt^ 

;l/*>-l,5-A^r-y->^X>*a^ft:> X^l/>-5-X5' 

;v-2-/;i/#;u:^> • i,5-^+iJ->^x>^^2^^> x9" 

^m^i$i. X5^ 1/ > • 1, 4- >^ 5^ / -1, 4, 4a, 9a-x hyh 
HD7;^:tl^>'•l,5-A+'t^i^X>*S1&#:. X^l/> 

x^uy- /;i/:}^;i/:?^>-i.7-:t^7 3^>?x>*s^fr. 

X^Vy- ^-^^)W2- / )V:^^)]/^y ' h7':f!7^PX 

x^i/> - 5-x^ji/-2-y - 1. 7 

-:t ^ ^ >^X ^^S-g-ft:, X5^ 1/ > • 5- 7 x x;i/-2- 7 ;i/ 
> • 1, 7-:t ^ ^ i^X X^ 1/ > • 1, 4- 

^ ^ y -1. 4, 4a, 9a-x h ^ t K n 7;l':t > • 1. 7-:t 
iJ'i^x^^ta^ff, x^l/>-'rh^>'^oHxir>- 
l,7-:t^^^i?X>^tS^ft:. Xf^U> • /;|/:J^>I^^> • 
l,9-x:^i^X>*a'&ft:. Xf^l/> • 5-;<?;i/-2-yjI/ 
3i^;l':?^>-1.9-x*>^X X^k>-5-X? 

;i/-2-/;i/#;i/:^i> • i,9-x*>^x>*il^#, x^'l/ 
x^U^ • l,4-^i5'y-l,4,4a.9a-xh^l: Kn 
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y)V:tuy 'i.^-y'tf'Jxy. x^j^uy - r-hyyi^a 
Kx-tr> • 1. ^-y'tfz^xy^m^WfSiE^m^f^^tf}^ 

[0 0 3 8] [IV] T^$n^#^^SvX>;^/i^ 

^5}^ [A-1] .tbTti, x^'i/^ - y;V:El^;v^> • 5- 
tf x;u- tfi/^^ n [2. 2. 1] h-2-x>*a^#:. x^ 
l/>-5-^^;i/-2-y;i/:i^;p:^> • 5-tfx;p- tfv^^n 

[2.2.1]^:/h-2-X>*a'&^, X^l/> • 5-X^Jl/-2 
i^? -/)V^)V:^y • t:'>^D [2.2.1] ^yh-2- 

X >^a^#:. x^yy-^-yx. x}W2- j > 

• 5- t:x;P- tf v<7 n [2. 2. l]^7' H-2-X 

X? k > • 1, 4->^ ^ y -1, 4, 4a. 9a-x h ^ b H □ :7;|/^ 
> • 5- bfx;!/- My^ p [2. 2. 1] v-2'Xy. x^ 
yy ' y-hyy^u}^'f'ty • 5-tfx;i/-tf->^D[2. 

2. 1]^7' h-2-X>*a^#:;^^ ii^m^f^ ^ tf)^r^ 
[0 0 3 9] ^rz^ [V] T^$n^#*Sv^X>;0^e 

^ '^i^^^ [A-1] <hLTti, x^i/> • y;i/i}^;i/:^> 

• tf>^^a[2.2.1]^:/h-2,5-i^X>*S'&^> X5"W 

>-5-;^5^;i/-2-/;i/3i^;i/:?^> ■ tf->^7D[2.2.i]^yh- 
2,5-e^x>^^S^ft^. x^i/^ • 5-x^;i/-2-y;i/4?;i' 

:^>- H->^n[2.2.1]A.7'b-2.5->?X>^ta^#:, X 

• 5-7xx;i/-2-y;i/:i^>ii.:?^> • \^y^u[2.2,i] 

^7^1^-2, 5->^X>#ta^#:. X^l/> • 1,4-/^7-1, 
4,4a,9a-xN^I:: Hn7;i/:tl/> * k'S^iJ^ n [2, 2. 1]^ 

^h-2,5-i>xy^m^W. x^yy-f-hyy^o}^ 

X*fe> • tf'>^7D[2.2.1]^yh-2,5-v'X>fta'&#:. 

30 x^yy • • T'h^v57n[4.4.o.r' m 

^ • ^ " ] -3, 8- H "f ti iPX >*a'&ft:. X5^ 1/ > ' 5- y 

2-y;u;p;i/^> • xh^ix^D[4.4, o.r*^r- 

- Hx*>^x>^^a^#. X5^w> • 5-x5';v-2-/;i/3p 

• xN7v^n[4.4.o.P'5.r'i'>]-3,8-Fx* 
>?x>*a^#:, x5^k>-5-7xx;i/-2-y;i/7H;v* 

> • xh7'>^D[4.4.0.P'6.r-i'']-3,8-Hx*i^X 
ypkM^W. X5" 1/ > • 1, 4- ^ / -1. 4, 4a, 9a-x h ^ 

hHD7;u:ti/> • 5"^^>'^7^[4.4.o.l2'^r•lM- 
3,8-Hx:^vx>*a^ft:. x^l/>--rh^i>^DF 
4^? x-t:> • xh^>^^D[4.4.o.P'5.r*io]-3,8-Hx:^ 

[0 0 4 0] ^^cic [VI] 7?^^n^#*^gv^x>^e 

^»^n^#ffi$^f ^^«:tl/7^ y^XyT. h V- 

j*^}^ [A-1] iibTf^. x^yy- jjv:^)V^y'i, 
1-tfx (5-tf n [2. 2. i]^7'3'-2-xx;i/) 7 >*a 
x^i/>-5-y^;u-2-y;u*;!/4^> • i,i-ifx(5 

- If ^ O [2. 2. 1] ^ 7'3^-2-XX;W ^ >*a-&#:, X 

5"i/> ■ 5-x^)V-2-y)Vt^)V^y • 1, i-excs-e 
aL2,2A]^^^-2-xxM y^^m-^i^. x^yy 
50 • 5-7xx;u-2-y;i/3jf;i/:^^> • l.l-tfXCS-lfv^U 
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[2.2.1]^y^-2-X-Jl^);<^>*fi-&#< X5"lx>- 
1.4->t^'/-l,4,4a, 9a-r K^k HD7;V:tV> • tfX 
{^-M-yi; D [2. 2. 1] ^-2-X-;i^) ^ ^ >*a^#, 
X5"U> • 5" h5->i7n HT^-fe^ • l,l-lfX(5-Hvi7 
□ [2. 2. 1] A>^;S'-2-Xx;i/) ^ y^M-^^UE^mi 

[0 0 4 1] rn5Mt;*^»X77.hV-t£i> [A] 

cDi 3 5'c®x*'j>4'Ta!ifebfcffi[Ettar Ctj] a. 

aWiO. 0 5~1 0 d 1/g. jiF*U<«0. 5~5 
d 1/g, Se.ttffSL<ttO. 7~4dl/gTc& 20 
-5. 

[0 0 4 2] >JSX7X hV-fJii' 

[A- 1] ©ffiESteSI [J7] «0. 5~5dl/g. » 
*L.<ttO. 7~4 d l/g-p*S. ^ft^^J^X^X 
hV-^S^)- [A] li<fct5S*?:tl/-7-i'>I^X7Xh-7- 
[A-1] ®:«;7Xte^fiS (Tg) a. iiSlO 
■Ct^SI, «'*b<ttO'C*SlTabS. 
[0 0 4 3] ^fcj^lC^sg^^X^XhV-^i)- [A] ® 
3>^7^«(i. a03~3O (g-a-^/fg/l 0 0 g-a 
^#:) . ifSb<tS5~2 5 (g-a-^l^/l 0 Og- ^ 

i)- [A- 1] (D3<ymm\t, a«2~3 o (e-3^m 

/lOOg-SL'^m . i?*U<tt5~2 5 (g-a-? 

ig/1 0 og-a^#:) r$>^. 

[0 0 4 4] ^fl:*^JSX7X hv-^^> [A] 

d^Sa5S<^:tU7^'>J^X7XhV-^!g4i' [A-1] 

[0 0 4 5] m^-ti-y^ y^^m^i^ssi.^ (b) 

sim-r^c ^^m\z^^mm^uy^ y^^M^i^^^ 
(B) a^Biie?a:-Siie^&#*r5±i3K{k*3is 

»X7Xhv-;$5J- [A] ©#«T-C. m^^2£K±<D* 

/ . . \ 



*a-3fl/7^> (a) (b) 

[0 0 4 6] #!r, ^{t;*Jg^:tW7-^'>J^X^Xh-7 
-fS^)- [A] (^) i^5ga2R±©a-:tl^>'w'> 

(o) iiH-jKiE: [I] [II] t?*$nss 
±!E#*S';?x>t^^ts-g-LT;a:o. ften^*s-& 

m\Z\t. S)K:tU7^'>»fi*«3*;i'%£;±©ST^ 
[r;] ;6tO. 5~5. 0 d 1 /gCD«SHlca&0> ^7X 

cs^iaa (Tg) *si 0 0, a^BjiiJS:^^ 
• ^jgrSig^Sr^u a':7ig«*t2~3 0 (g-a-i? 

SI/ 1 0 0 g -S^#) >»X9X 
hV- [A-1] -eft-Si:, S<^:tWyw >^X7Xh 

V- [A] hM^-^vy ^ y^^n.'^^ [B] 

[0 0 4 7] ^«:tW7^' >JSfta:^#:*Ki> [B] 
^■r'5IS(::fflV^-5^^St2H±©o-:tl/7^'> (a) 

>, 1-^yv-y, i-^^±.y. 3-;<g^;i'-i-:'xx 3- 

;)^5^>il^l-'^>T->> 3-X?jV-l-'<>x>, 4-;<9^;P-l 
-'Ox^, 4-;!(g^;l/-l-'S+-feX 4,4-i^;>l5"J>-l-'\ 
^-feX 4,4-:^;<^;U-l-^>5">'. 4-X5=';i^l-A+-fe 

>, 3-x5^;p-i-A.:^i-fe>, i-ti/f-y. 1-x-fex 1- 

Hx-feX l-xh7x-feX l-'N^-y-x-feX l-:ti':5' 
x-feX l-X-1'3-fe>^/4t#tfe,n-5, 

[0 0 4 8] rne)©^^, xg^w>sfciiyntfw> 

[0 0 4 9] Sfc^«:i-W7^> 

[I] [II] T^snsi 

[0 0 5 0] 
[{12 9] 



(b) tLT». TIB 




[0 0 5 1] St [I] tt', nttO^fcttirJ&D, m« 50 



••• [I] 
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20 



^5. Qii)ti<Dm^\z\tR'^^zfR'\t. ^n^nn^ 

[0 0 5 2] --R^^ U^Zf iZR' iSiz^^R" \t. 

[0 0 5 3] ^rzmi\:yi^mmtvx\t. tn^enmii 

\Z. ^mWl-2Q07)l^)m. ^mik3--i 
7)V^)]^mtLX\t. :c^)V&. :fu\f)V 



10 



[0 0 5 4] ;in^<DaijAny>s^Tfisi^nTVi 

Tfe^fcv^o $eE;:±fSi£ [I] \Z^^^X. R^'tR'^t 
R^'tR'^tf)^. R"^' tR'' tti^. R^'tR'^t 

R^^tR^'tt}^. $>^i^^\tR^^ tR'' t-^^^n^en 
m^vx (m^\z^mLx) > ^m^tzu^m^m^v 
Tv^Tt)<t<> Li^^hco^oizLxm^^nrc^m^ 
rc\t^mf)^-Mf^'^^^Lx^^xh^^\ 
[0 0 5 5] ^Lcxm^-^n^^m^Tzu^mit. kt 
\z&m^ti^o 

[0 0 5 6] 
[ft 10] 



:C) :0 :0 O ^03 



[0 0 5 8] Sfc, Ri=tRi«fr, *fctiR''tRi» 



tr u iOf-Y V T'D bf u x>s*^#^f ens. 

[0 0 5 9] 

[fki 1] 




[0 0 6 0] ^ [II] f. p:feJ;C;qaO*f;:ttlK± 
©MtSTJfeD, miSiC^nfiO, lSfctt2Tab5. S 

[0 0 6 1] a; [II] tC:feViT, APy>llT«±EiC 
t LTtt, ^?IM?« 1-20 

[0 0 6 2] mm-msiitAimmtLx\-i. mm'FW^s 



iiR7;v=t;i-SSWL.TV^Tt>iv^. 

[0 0 6 3] 7;l'n+->ai:bT«. ;< h4^->S, Xh 

[0 0 6 4] R' feiOtR^'^^M^bTV^S^ 

I^IS^i:, R"*tiie^UTtiS^^S^*fcttR"*^i|g 

50 ©7;V=^l/>«^£:frLTie^LTV»T'b<fcVJ. fftt) 
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(12) 
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>S KHz CH2 -) fi::/n t: 1/ >S (-CH2 CH2 cm -) <^f^ 

[0 0 6 5] ^^\Z. n=m=0<;0^:#, R^^^R^^^ 

;rctJRi5^Ri«'(i:^SSi^: 




22 



[0 0 6 6] 
[fkl 2] 



-fCH 





[0 0 6 7] ±fB^^lC:feViT, Q^i^ [II] tCi5tt^ 

qtl^UicftT^^o ±tBco±5;^it [I] [I 
I] '^^'^n^m^k't\^y^>thx\t. ^Vfmz\t. 
ifv'^D [2.2.1] A:/h-2- x>K#^. hUviJ^n a? 

[4.3.0.P-5] -3- x-fe>^»ft:, hUS/^D [4.4. 
-3- »>>xir>il»{*:. T-h^i^^D [4.4.0. 

p. 6 17.10] _3_ Y'ftymm^. ^>^>^^u [e.e. 

1.13■^02'^0^■l^] -4- ^=^^1tx1r>g|^#:. 

i^^^D [6.5.l.p•^o^•^o9■l3] -4- ^>^'x-fe>s§ 

^^^'v^n [7.4.0.P-5.1«'^2 0»-^3] _3- ^ 

^>3'v^D [8.4.0.P'6.P-i2.0«'i3] _3_ y^:^ 

lJ-xir>il»#:> A.:^iij-'>^D [6.6.1.r*M^0'^3 0 
2.7 09.14] _4_ /\7^>5^5^ir>^^^^ -\:/^>/^D 30 

[8. 7.0.13 - M^O, 17 112. 15 02. 7 Qll. 18] _4_j^^^ 

-ir>si»ft:. ^::^3^i/^o [8.7.o.^•M^•Ml^'^^o 



3.8 012.18] _5_ x-f n-tr>^«#:v A.:/i$^>/i?D [8. 

8.0.1^'M^^' ^M^3. 16 03. 8.0^2, 17] _5_ /\>x-f 3 
ir>S|^^^, ^-r^-y^U [8.8,0.12-M*-Mii-i«.0 
3.8.012.17] -5- vs>x^3ir>^^^J:. rt^^i/^D 

[8.8. 0. P - M^ - M^i - i3.p3. 18 o3.^o^2-^n -5- 
K3-li>g|«#:. /i-v'iJ^n [I0.9.l,l^-Mi3.20 1 

1 6,1 8 03 . 8 _02.10 012.21.0^^-^»] "S" ^>^3ir>f| 

/i-i^^a [10.10.1. p. M14'21. 116. 19. 

02 . 1 1 , 0^ . 9 , 0^ 3 . 2 2 , 0^ 5 . 2 0 ] -6" A^^^it 3 -fe >^*^^. 

1. 4-^ ^ y -1. 4. 4a. Oa-x h ^ t: H n 7;i/:t 1/ 

1.4-^^7-1.4. 4a. 5. 10. lOa-^4^1?- 1: H n 7 > b 

[0 0 6 8] Kkr\z^r)M.i¥m\z^'ro 

[0 0 6 9] 
Utl 3] 
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23 24 



0) 
or 




liS/^^D [2. 2, 1] ^7'h-2"X> 



[2. 2. 1] ^:/h-2-j:.> 

CH3 5. 6-':?/^^Hi>':?n 

CHs [2. 2. 1] ^7"K2-x> 



[2. 2. 1] ^•/b-2-x> 
[2. 2, 1] 

nC4Hg 6-n-::^^>'l/t:>/{^a 

[2. 2. 1] ^•/h-2-x> 

i C4H9 6-f y^^yutVi^n 

[2. 2. ]] ^yh-2-xV 



CH3 7-;«^;t/t'>^5^a 

[2. 2, 1 ] ^7'b-2-x> 

^Jt'Ofi^i'D [2, 2. 1 ] h-2-x>g|^tt: : 
[0 0 7 0] Wbl4] 



—705- 



(14) 
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25 




CH, 

Co 




26 



[4. 3. 0. -3-f=-fcr> 
[4. 3. 0. l'- '] -3-f^-b> 
[4. 3, 0. P- -3-7^-t?> 



)^j:^CD V ij S/^o [4. 3. 0. 1 ' ] -3 -xtr ; 




[4. 4. 0. 1=*- -3-'!7>x-trV 
[4. 4. 0. 1' -3-^>-ftr> 



[0 0 7 1] 



/arifCD h V v/J'a [4. 4. 0. ] ] - 3 >x-fc? >^25tt: ; 

Wbl 5] 
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(15) #58^6-4 13 64 

7-Vy\^9o [4. 4. 0, r *. I' '*] 



CH3 [4. 4, 0. \ ^ \ r- -3-Kx-tr> 








CHb [4.4.0. 1" '. r "]-3-Kf4r> 



CsHi [4. 4, 0. "] -3-Kx-t> 



C4H, [4. 4. 0. P >. r- -3-Kr-b> 



CH2CH [4. 4. 0. V \ r '"l -S-Kx-try 



CH, 

[0 0 7 2] [{tl6] 
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-4 13 64 




30 



[4, 4. 0. r \ r -3-K7=tr> 

[4. 4, 0, ^ r- -a-K-r-trv 




5. I 0-:;^;<^;l'r h^>':7a 
[4.4.0. ^ r- -3-Hx-i:> 



2. 1 0->^/f->'^r h^-V^'o 
[4. 4. 0, r*''] -3-K7=-tr> 




8. %'iP/1'}\y'rVyi/yo 
[4,4. 0. I'' \ r*'*] -3-K7^-b> 



[0 0 7 3] 



[ft 17] 
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CaHj 



(17) 

32 

[4. 4, 0. \ '' \ r 
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CH, CH3 




CHa CHs 

CH3 




[0 0 74] 



11,1 2->?>f-^l'f'h-7>'^^n 

[4. 4. 0. \ ' \ r '^l 
[4.4.0. \ r-'"] 

2. 7-i?;ff-;L-9-x^/l/ 
[4. 4. 0. M \ r^"*] -S-Kf'-tV 

[4. 4. 0. P' \ r- -3-Kf^-t:> 

9, 1 I, 1 2-F'J/^>'Vxh-7>'?a 
[4.4. 0. ^ r*'"] 



-709- 



33 



CH, CH, 




C2HJ 



(18) 

34 

9-if-;l-l 1. 1 2-i?>f-^l'-r b7 
i/Ca [4. 4. 0. 1' '. T' 
-3-Kr-tr> 



■41364 



CH, CH, CH, 9-fV7-^;i^l 1. 1 2- 




CH.CH 
I 

CH, 



[4. 4. 0. I' *, r-'"] -3-K7=-b> 




CH, 
CHCH, 



[0 0 7 5] 



5. 8. 9, 1 O-f-h'^yf-^l' 
[4. 4. 0. i' •^ -3-Kr-tr> 

[4. 4. 0, ^ r-*°] 

-3-KT-tr> 

i/^'D [4. 4. 0. \ '-\ I'-'n 

8 -x-f U x >- 9 -x^ h 5 

[4. 4. 0. r- 
-3-Kr-tr> 

Wkl 9] 
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35 



OOt 



CH (CH,) 2 

CHCHa 



(19) 



•4 13 64 



36 



[4. 4. 0. 1' 



iQX^CHCH, 
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CX3t 



CH (CH,) 2 

C HCH2CH3 



[0 0 7 6] 



8 - n -yn e 'j X >- 9 V 7 a hVb 

[4. 4. 0. r- -S-Kr^-tV 
5^ Ut2 0] 



—711— 



(20) 4$§B¥6-4 13 64 

37 38 

8 - n -ya f M X >- 9 -:7f-;Vx h 7 

'V^^u [4. 4, 0. r \ 

-3-Kr-tr> 



C4H, 

CHCH,CH, 



C-CH, 
CH, 



CH, 
CH, 



[4.4.0. i^ ^r-^^] 

[4. 4. 0. 1* *. r -3-Kx-b> 
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8 V :/d If ij 7=>- 9 -7>;bx h ^ 
iy?o [4, 4.0. P l'-'*] 



[0 0 7 7] [{1:2 1] 



—712— 



39 



(21) 



40 



Ci [4. 4. 0, 1' •^ r- -3-Kx-tr> 



-4 13 64 




Br t4. 4. 0. \ ' \ r- "S-Kr^y 




F [4. 4. 0. ^ r* -3-Kr-b> 
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1 0, 1 \-J^f-)\^^'^Sf>'!?o 
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[6.6. 1, r- ^ o'-\o'-'*] 

-4-^+1^7=-b> 
[6. 6, I. P ^ 0* \ 0'- 



[0 0 8 0] 



Wb2 4] 



-715- 



45 

CHa CHa 




[0 0 8 1] 



(24) 

46 

1 5, 1 %-J^f)^y9i'9^ 
[6. 6. 1, 1' '. \ 0"' 



t^}d<jy<y9v'9o [6. 6. I. \ 0'- -4-^4^tJ-x-t>l8«f*:; 
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Qz- V Q.I. 16] -4-xY:3-b> 

^xt<D-^7'^->i^D [8. 7, 0. r-'. r^- '\ i^'- •^ ' . o*'- 
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fl}i(DJ^'j^^ [1 0, 9. 1. \ I 1 0'- '\ 0'- O^'-^V 0»^- 



5 3 1 21 19 



J±'^i7U [1 0. I 0. 

«^ ^ 1 1 8. 8 1 14. ?I 1 1«. 19 




17 



7 ^s*^ 9 L] 13 15 

8 10 12 14 16 



Q15, 20-| ~6-^;:J^+|-r3-t> 



5^? Wl::2 8] 



-718- 



51 



(27) 



4$l8¥6-4 13 64 



52 




[2. 2. 1] A.:/h-2-x> 




o 



CH 



[2. 2. 1] A.:/l-2-x> 





2, 1] ^:/b-2-x> 



C Hj CHa 



[2, 2. 1] ^:/h-2-x> 

5-( xf-;b7x^;0- b"'>:^n 
[2. 2. n 'Nyh-2-x> 



5-( ^v7'Dh:;i'7x-;i/)- 

tlV^^D [2. 2. I] ^:^>'2-Ji> 



[0 0 8 5] 



Wl:2 9] 



—719— 




(28) 



i|$§B¥6-4 13 64 



54 



5- (if7x:=.;W -fi^^D 




5- (yS-t-^f-il/) -hiVi'D 




5-( a-:^7^;l') -tiVi^o 



[0 0 8 6] 





5-( T>h7-tr^^L') -t^^^^D 



Wb3 0] 

[Z2.1]'\'/h-2-x> 





xh7t Ka7;i/:fU> 



1 4-y^y-U4.4a.5,10,10a 



—720— 



(29) 

55 

[0 0 8 7] * * 




[0 0 8 8] 



#iB¥6-4 13 64 

56 

[ft3 1] 

[4.4.ai'- ».r'M-3- 

-f-h7->i7a[44.0.P ^ 
l'"]-3-K-r-lrV 

V i>;l^f h 5 •> ? D 
[4.4.0.1''-M'"]-3- 

[44.0.1'-'.r-'°l-3- 
8- (xf-;U7x— - 

8- (•^'v:/atf;i/7x^yV) 
[its 2] 



—721— 



(30) 

57 




[0 0 8 9] 



it§Ba¥6-4 13 64 

58 

8- {b:7x^;U) -r h7 

'^i'DK 4.0.1' \r ''] 

8- (;e-^7^^^) -r h-7 
8- (a- "^7^;^) 

•>i^D[4.40.i='- \r- 

[^k3 3] 



—722— 



59 



(31) 




6-41364 



60 
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[6,6.1. I'M"- ".0'-' 




[0 0 9 0] ±iao)J:5?i-)SiC [I] Sfcli [II] V 
^■^n^m^^uy^y (b) yi;a^y^-jx> 

[0 0 9 1] cne.®^tt:j-P'7^> (b) li, 



tt. ±iS©J;3;iX7Xhv-fiEi> [A] t. Kx^x 
hv-fj^^ [A] 0#ftT-?, ^3?l»2Jj;±©o-:tW- 

y^y (a) t±tai5: [i] SfcS [ii] ■v^-^n^m 
^•tvy^ y t^^m-^-i'&xmn^^^^vy ^ y 
■^Pkm^wm [B] tf)^mm-^nx^^^. 



[C] Ttt. ^ib*^^X5XhT-^» [A] tt. 1 

~5oa»%, »*L<tt3~4 oafi%. 
K8~4oafi%. !Rf(c»*L-<tti o~3 oa*% 

5^- [A] ifim^-tvy -< y^^LvT-V^-mi)^ [A- 

1] T*oT. >SX7X^■7-;S^}■ 
[A-l] *iiffl^t|tftC8~4 0fiM3i, «'tjff*b< 
ttl 0~3 OaaxroST^fiUTViSt. Stt:^^^ 

^ >is^tt^«!:fflfi)4«5 [c] asm wsfsfttfetc 
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[0 0 9 3] ;i©±5(CbT#e.n-5S^^:tl'7-i'>J^ 
^^a^fl^iafS«& [C] \t.. ±^©J;5(ca^nJtg!5:^^ 
• ^5Slz:ttiiS^S*-r?.^fl2*5g?SX9X hT-fig^^ 

[A] KX7XhV-fig^> [A] «#«T. 
2&.±<Da—tUy^y (a) i:S<^3M^7^> (b) 

ti^A-^brfi^m^-ti^y ^ y^inm^i^^^ 

[B] tA^Sje^SStlTViS**. ^^fc*5!IJRX7XhT 
4£> -0!t.^ [A] t, S!K:tl/7^>S^*S^{*:^» [B] 

tit. (j>f3.< ti>-mimt^mzm'^hx\^^^t^^i 
n-5. ^^miz^^mi^^uy^y^'yy 
yi^^m^wm^im [c] *t, ±iH^{k*3g3SX7x h 

■7- [A] <D|f#ftTt, ^^|S:2K±<Da-:i-l/7^ 
> (a) tmik^Uy-O (b) i:£*a^UT#5tl 
SS«*l^7^>7>yA^a-&^l£ii' [B] t. ^{b 
tKsSIJ^x^X [A] iS:*lc:/k>HbT& 

^mik:i- vy>( y3^ViM%vmmii^ 0 fe. mm>&.\z 

5^? XhV-*^S<^:tW7-i'>?SX7Xh-=?'- [A-l] T 
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H n -4, 7-^ ^' y -iH-f >x if s#if s t *iT# 
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0^a^3, 0^b^3. 2^a + b^3. O^c^ 
4. 0^d^4, 3^c+d^4^mffr, J:>3,Rft:M 
(Ctt. VOCI3, VO (OC2H5) CI2. VO (OC 
2H5)2CK VO (O-iso-CaHr) CI 2. VO (O- 
n-C4H9) CI2. VO (OC2H6) 3, VOBr2. V 
10 C I4, VOC I2. VO (0-n-C4Hs) 3. VOC I3 
• 2 O C . Hi 7 O H ^(O/^-ri^'yAit'tWm 6 tl 

[0 10 1] rne.coft;-&i^tt, *3fiT?fesvitt2aK 

[0 10 2] cm^fimi-m^i^thTii. 7)VZ1- 

xjus, x-x)^a. >;x-x;i'S, KrsHS. 

7)\^:2^i^yyyts.E(r>^m.mnri-9k^W. 7 
^^x^S. 75 xhUJUS, t:'Ji?>S. 'TV 

l3M«:Wtctt, M>J-)W T'nA/- 
)!/, -^9 /-M ^y9 2-X5' 
Jl^'s+iJ-y-JK Hx:<jy-;K 

xv';P7;i'3-;k ^i'-i)V7)V=i~-)V, ^y'j)i7)V 
n-;k 7xx;vx5^;P7;i'n-;k i7 5;P7;>3- 
j<? ;k v:/ntf;i/7Jl/3-;i/, -rv7'ntfj>'^>>?;P7 
jl/n-Jl-^a: t'cDses^S 1 ~ 1 8 ©7;i/3-;>S^ h u ^ 
□ n:>^^y— ;v^hU:?nox^y— ;k hUi^nn^s 
^t)-y-;i';5i£®^s^S:i~i 8©Any>-g-*7;p3 
-)vm> 7x/-;k i^i'V''-;^ ;k x^' 

ivyoij-jv. 'fu\f.)Vy3iJ-)V. y'x;W7x/- 
;k 5' = ;i/7xy-;k ^y v—)VftE(Dmk7 )V^)]/ 
«**tTt>±Vi^5^»6~2 o©7xy-;i/S> 7-fe 

7-feh7xy>. -^y/yjLjy^ ^y^/^jyis-En 

40 ]^5ff»3~l 5©'5rh>S. 7-th7;i'xkH, ::^Dlf 
:t>7;i/xkH, :ti'f';l'7;i/5't H, ^yX7)V^\i 

h\ h;V7;i^7'tH, :J-7h7;i/xt H&t'©^*»2 
~i5©7;wxtH^, *K^5^;k 
x^)K »Ktfx;K WK:/ntr;k mmtf^^JV. m 
myi'o^^>')V> ::/'atf:t>Kx?;k 
*mKx^;k i7D)mm)<^)l', v':J7d;1/»Kx^ 
)!/. ^^'i"J;l'K^<5=-;K i'oH>Kxg^;k i^i^n^ 
:^^-t^>*)^3J^>Kx5^;K ^msKx 

50 i7^)V. tiB.mWyt>u-^^i^)V. sfeSSK^xx;!., 
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7xxKx^;k xh+>'^m#S!X5^;K 
^i^x5";i/;^^*(7>^3^»2-l 8co=t«IKxx 

5(^KA^-f Kg. ^^;i/x-x;k x^;i/x-x;k 
^VT'Dtrji/x-xjk :/^;i/x-7^;k 75;1/x-t' 
;k xh^bHn^^v. 7xy-;k >^:7xx;vx- i^? 

X »KN.N->^>C5^;i/75h\ ^m»KN.N->^X5^;l.7 
h;K;>KN,N-i^p<5^;i/7^ K;^i:OK75 H 

hu^^;i/75>, hux^;V75>, hu>^^;p 
7^>> hU'^>>^;i/7^x xK^y^;i/x^i/>>^ 

7^ >3^£<075 >!^. 7irhxhU;k ^>^/xhU 

[0 10 3] pI^ttA*:^-s^»:7Afl:^iKfom^#^4*f^fti 

i:t>(Cffll^^n^%«7;U^x»i;Afl:'&tffi> iJ^i^t^lC 
^l>:^< IficDA 1 -C^^^WLT*3D, tzt^ 
TI2(a) :feJ:^(b) iCT^^nSo 
[01041(a) HKS: R^Al (OR2).HpXq 

if^ L<fii-40^{b*^s-csD. ;ine»t^f^-T 

0> mtS0^m^3, nll0<n<3. pfJO^p< 
3, q^O^qOoScTStpT. U^>'&m+n + p + 
Q = 3'V$)^o ) « 

[0 10 5] (b) HSSJC A 1 

(;i;iTM^ JiL k Na. K-C*D. R^ liWEi:!^ 

Mm. 

[0 10 6] ffl[|E(a) TS$n^^rtS7;l/^X'^A{b^ 40 

(1) HKSC R^Al (OR2) 3- 
(CCTR^:feJ;iy^RMiirlBiI^i;o m{iJfSL<m. 

5^m<3cD»T*^) o 

(2) -JKSC R\AlX3-» 
d^lTRUiMfaail^i:^ X^tAoyx mtjlff^L 

<B0<m<3COiScTft^) o 

(3) HRiC R^AlHa-. 
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(;:;iTRM^mrfBd:|^[;<, mtS»^ L.<^i2^m<3C0 
icT*^) o 

(4) — jSSC R^t A 1 (0R2) »Xq 

(c;i-CR^*3cfcr;RMStijiai:i^i;o xj^Anyx 0 

<m^3, 0^n<3, 0^q<3T, m+n + q^ST* 

[0 10 7] Cco±"5?^(a) TS$n^^t87;V^x»:; 
Mt'^^thXit. ^y)M.f^m\z\t. OTo<fc5;^ib^ 
igj^t?!l^-r^::^)5^T#^<. (1) xm-^n^^mTJV^ 
:z^Mt'^mtVT\t. h'Jx5";i/7Jl/^x'>A. hU 
:/5";P7;U^X':7A;5:i:<^h'J7;i'+;l/7Jl/5x»:7A ; 
h U V :/D^-;i/7;i/^ x*:; h U T)V^-)V 

^;i.7;i'^x^A:/h+>'H;^fos>7;P+;i/7;U5x 
iirA7;i/:n:^^vK : x5";i/7;i/^xr>A-fex+x h=^^-> 
K. :;^5^;^7;i/5xt^A-tx+>^h^vH:fecfcr;, R^ 

2.6AI (OR2) o.6;*<i:Tgt)^n5¥i^^^Eg=£^r-r 

'5eBi>Wir7;i'n:^^Ml:^n;t7;i/^;P7;^^xt:7A;^ 

[0 10 8] (2) TS$n^*a7;U5xe;Aib^i^i 

LTtt, >?x?;i.7;i'^x'i7Ai7DU F, vy^;i/7Ji/ 
^-»i7Ai7n'J K, >?x5";i/7;V^x»>AyD^ H;^£ 

o>^7;p=t^;i^7;p^x':7AA^^ H ; x^m)\^%x^ 
Airx+^nuH. >^^;i/7;i/5x'^A-fex^^n h\ 
x5^;i/7;i/^x»>Airx^:/D^ H^£(07;i/=l^ji/7;i/ 
^x^7A-feX+A^-f H ; X5';i/7;i/^x»>Av^nU 
h% :/ntr;i/7;i'5x'^Avi57nu h\ :/5";i/7;i/5x 
^A>?:/n^ H;^^cD3g4>W(cADy>>fk$nfc7;u^ 
;(/7;i/5 x>i7 A;^i*^£^frf ^ ;i i:;&^T^^c 

[0 10 9] (3) xm.w^-mm))^^x^K{\^^mii 

UT«, >?X^;i/7;l/ax'^At:HU F. >^>^5^>il/7;l/ 
^X^AbFU F;5:^*co>^7;l/+;mi'5X^At:FU 
F ; X5";U7;i/^x»?A>^t FU F> yntf;i/7;i/5X 
^Avt FU F;^£(^lfB5^W(C*3Rjb$nfc7;i/*;i/7 

[0 110] (4) xm^n^mm7)v^x^j^it'^mt 

VT\t. X5';V7;^^X'>AxF+v'^nU F, -f^JV 
7)l^x^l.:/h^-y^uuv. x^;i/7;^^x^Ax 
h+v':/D^ Vfsi^0m^mz7)vn^i^it:id^w\o 
Y>it^nrc7)v^)V7)v^x^A^m^f^ztf}^x^ 

[0 111] $e»tc±ia-«^(a) r^-^ti^it'^miz 

T, 2&.±(D7)V^X^L.i)^m'^Vrz^m7Jl^X^A 

m\z\t. 

[0 112] 

[Iks 4] 
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(CzHO xAiOA 1 (C2H5) 

(C4.H9) zA 1 OAl (C4H3) 

(CaH^) ,A 1 NAl CCaHr) X 
j 



[0 113] fSi^^^TFir^^tf)^'^^^. SfcillH 

(h){zmr^it^mtLT\t. liai (CzHs) 4, 
[0 115] ^cD^oy3immmmmimm^rc\ty>^ 

r^4^ [a] J i:iai^-r^ri:;&ta5^, ) tLT\t. T 
[0 116] MLx - [a] 

±fB-jeic [a] {z^^^^T. mtmmm^miyBm^^ 
zsy>^-}^f)^^m\in^m^^mx$>^ti^. mmz 

L \wmmf^ 1 1 2 <^^ft:**s. 7 
^;i/>^u;i'S> SO3R (fc/^u, R^i;^^y>75:^!o 

[0 117] vi7u^>^i/xx;i.#»^=tt-^E&^ 

i/^D^>^>^xx;i/S. x5^;P>^^7D'^>:$'>?xx;u 
:/Dtf;i/S/^uv^>^>?xx;i/S, :/5^;i/>'^7n^ 

y^zyx-)V&. ^^>';i/>^^D^>^>?XX;i/S. :t 

^^;u->i7D^>^>?xx;vs, >^^^;P->^D^>^ 
i;xx;l.S, hU;<^;Pi>i7D^>i5'>?xx;L'S> 

i^D^>^>?xx;i/S. ^>^;<^;i/vi7n 
^>:$'xxx;us. ><^;i.x^;i/v^7n^>^>^xx;i/ 

^5^;P:/Dt!;Uv^D^>^^vxx;i'S, 
5^;i/i/i7n^>5'>?xx;us, ^^;^A.:^>';Pi^i?D^ 
y^z^x-)m. ;<^;i/^>>?ji/x^D^>3^vxx;p 

x^;P>^^;i/^/i7D^>^vxx;wa, x^;i/^:^ 



i^? ^7D^>^v?xx;i/S;^^*co7;i/^^Jl/^fcti>^i^D7>H' 
^;^SSSlvi7D^>^>^xx;i/S. ^^(cO'T'xjP 

[0 118] cn^<D&\t/\a^ym^. h^JT)V^)l 

xx;i/»:^^£ W-r ^Efi:^«^a)E&^L ^^fc 1 
1 2 7;>3^vS, 7U-D^^i/S. 
X;1/3Jn>K^#S (-SO3R* : ZCl^. Ra ^j:7;i/=^^ 

ADy>®^^@^$n;^c7;i/*;i/S. 7U-;i/ 

[0 119] ^m^i^i2(DmtyK*mt\.x\t. 7 
&uE^m7f^r^^tf)^rt. i:r)Mi^mz\t. ^9-)^ 
-f v>^^;i/S. sec-:/^;i/*, t-:/5^;vs, ^> 

[0 12 0] ^TcTJln^z^mthTU. ^ h + '>a. 

CO 1 2 1] 7U-D+vSi:UT[J. :7x/+>^S;^ 
<?:7!/^^&fen^« X>il/i^>K^^S (-S03R« ) t 
40 hx\t. :/^^y7s)V^^irh^. p-h;i/X>x;i/d^:^h 

[0 12 2] ;\uvym=f'hhx\t. yym. MM. * 
s^mifim^i^n^. ±is-«8ic [a] Tg^n^ 

oRflcwtcf^TiB-ji^a: [a* ] Tg^n^o 

[0 12 3] 

R^R^R^R^M ••• [a* ] 

{fctcLs -JKiC [a' ] \z^\,^X. U\t'J)]/:2-^ 
50 A, A7X'?A> ^rti^^A. i^VU^^^A^fc 
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7U-;i/«. T^>iu=*^;i/S. 7)Vu^iym. r 

D, a + b + c+d = 4T»^o ) *^§gTti±fB-® 
[a' ] IC*5V^TR\ R^^^rSR^'O^-^imti^'y 

fc. R3^3j;t;RMiv5^D^>3^>?X-;i/#:^&Wr^ 

7;i/+;i/S, s/^D7;i/+;i'S. 7U-;i/S. 7^ 
T> hU7;i/+;i/f^'j;i/S, soaR^fcti*?^!!^^? 

[0 12 4] e^T(CM;^>^:;^;i/3X't7AT*^SS^^«<D 

ifx ('>^/D^>iS'>^xx>ii/) >^;^nx^A^/^DU 
H^7A^H^^h\ tfx (v^D/>^>3^vxx;W >^ 

>^>?xx;w x^;i/>^;i/3r:»>A^/^nu h\ tfx Ji? 

^/i7DUF, tfX (i^i7D^>i5^5^XX;W 7xx;u 
>^;i/3x^A^/i7nu F> {y^u^y^^jx.- 
M ^yi^)WJ)Vn-^is^j^u^))^, bfx (v'i^D 
^>^>?xx;i/) ^^JUv^Unx-i/A^y/W F^-f 
F, tfx (>^^7D^>^vxx;P) v^^;Pv;l'nx»i7 
A. bfx (v^7a^>^i/xx;i/) >^7xx;i/>?;i/ax 
^A. hfx (S/^D^>^v^xx;i/) f^^>s;;i/5^;i/n 
x»i7A, h'x {y^u^yi^i/jL-)V) pjvn-^i^y 
ji/^y^j{7U0]^. tfx (^?;i/>'^D^>^i^x 4^ 
x;W >^;i/3x*:7AS^^^nu F, tfx (x^jvyc^u^ 
y^zyX-JV) i^jVnx'^Ai^^DU F, tfX (T'ntf 
)\^y^u^yi^Vxx)V) ^J)V:3x^h.i/^u^)Y. M 
X (7'^;^S/^D'<;>:$'>^xx;w i>)vnx^h.-j^u 
U F, tfx (^+i/;i/'>^D^>^>?xx;W i^;i/ax 
•^^Av^i^PUF, tfx (:t^^)]/y^ti^y^z^xx 
)V) i;;i/nx»>A>^^^DU F> tfx (-f>7'x;i') >^;u 
ax^7A>^i7nu F> Ifx W>xx;W i^;i/3x^7A 
ex (p-F;i/X>x;U*::hF) , tfX (4,5,6,7-rh7 
bFn-O-rx^U) i^jUux-^Avi^nU F, tfX (-< 5^? 
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>xx;w >f;i/:3X'>A>?:/o5 F> tfx (v^da:> 
^i>xx;W >?;i/nx»>Ai>^5^;k tfx ('>^d^> 
^>;xxji/) >?;i/nx»>A>^ h=*^i>^nu F. b'x (y 
^a^>^vxx;W v^jl/nx'^/Axh^^^xi^DU F. 
IfX (y)V:tU:z)V) i^jI/nx-^Av^DU F, HX 

{>^^n^>iS^i;xx;W i;;i.r3X'i7Ah*x W:$^>x 
;i/*^h) . tfx (i/^D^^^vxx;!.) p)V:nx^ 
A tfx (p-F;^x>x;^*::^F) > tfx (y!;u^y^ 
i^xxM >?;P3X'>At:X (FU7;i':tn;>t^>x;i/ 
^:fF) . tfx (^^ji^y^u^y^i^xxM 
xOA\fX (FU 7;l'^a;<^>x;i/7i>:^ F) , tfx 

(z^:^^)iy^a^y^i^x-)i) -j^^}\,y}]/zx-^ 
A, tfx (^5";i/:/5^;i/>^^D^>;$^>^xx;i/) >?;i.r] 
x»i7Atfx (^^>x;V31n:^f) > tfx (x^jvy^u 
^y^yxxji) y)Vax^A\fx ihuy JV:tu:A^ 
>x;v*^-F) . ifx (^u\^}vy^u^y^i^xx 
)V) v^;>3x^Aifx (FU7;i/:i*D><^>x;i/*::^ 
F) . ifx (:/?;u>^i:7n^>i$'>^xx;u) i;;i/nx'i7 

A tfx (FU7;^:t^;;^^>X;l/*::^F) . tfx 
i>;i/>'i:7n^>i5'vxx;i/) s^jUnx^^AHX (FU7 
;i.:tD>^5^>x;U3l^:^F) , tfx (>^;<^;i'>'^n^> 
^>^xx;W >?;i/ax'>Atfx (FU 7JP:ta;<^>x 
;l/5^^:^-F) , ifx (>^^;i/x^;i/i^^D^>r5^vxx 
;V) i^;i.3x^Atfx (FU7;i/:j-p>^^>x;i/3t^:^ 
F) . tfx (^?;i/7'ntf;i/5>57p^>3^>;xx;i/) y 
jVax'^Atfx (FU7;i/:tn^^>x;i/*:^F) . tf 
X (;?C5";u:/5^;i/'>i57p^>^i?xx;i/) >?;i.nx^7A 
tfx (FU7;^:^-p>c^'>x;^*:^F) , hx 
)\,y^u^y^yxxM >?;pr3x^Av^i?pU F> tf 
X (>?;<f^;i/vi7p^>3^i;xx;i/) v^jUnxi^AxF 
4^'>i^pUF, tfx (;^9')vx^)iy^a^y^yx- 
M i^ji.px^^Ai^^^PU F. tfx (^?;!/7'nif;u>' 
^^p^>3^xxx;i') >?;i.nx'>A>^^PU F> tfx 

(^5";p:/^;i/i/^n^>^>;xx;w yjvaxOAy 
iJ7PUF, tfx (^^;i/^+i/;i/v^P^>^>?xx 
;V) y)i:3x^Ay^uO]^. tfx 
i7P^>^i^xx>iW >^;i/nx'>A>^^DU F. tfx 

(x^)V^^)Vy^u^y^yxx)V) yjvax^Ay 
i7PUF, tfx (h^) ^'^jvy^o^y^yxxjv) y 
;i/3X^7Ai^^nU F. h*x (x F7>c?;i.i/^p^> 
^yxxM vJVnx'>A>?^nU F> tfX 
5';^>'i57P^>^vxx;i/) y)Vn-^Ay^au\^. 
tfx (^+'>;i/>'^p^>^>^xx;i/) >?;i/3x»>A>? 
iJ7nUF. tfx i:;<9')l^yi^)i^y^a^y^yxx 
)V) ':^;i/3xt?Av^ij7PU F. tfx (x^)V^^y)vy 
^u^y^yxxM >^;i/nxi^A>?^p'J F, tfx 

(^5^;p>'i7DA,:^i>.;v>.i?p/>^>^>?xx;i') yjia 
x^Ai^^^PU Fx5^U>tfx (-f>xx;W >^;<5";i/ 
v;Vpx»>a. x^i/>fcfx « >xx;i/) i^ji/nx"^ 

Av'^^PUF, X^l/'VhfX (^>xx;i/) V7XXJI' 
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i^jVa-^l,. x^I/>tfX {'iy^-)V) :K'J')Vi>)V 
(hU >';i/:tn/^>x;i/7}>:^-h) , x 
jV^i-h) , x^l^>lfx H>5^x;W >f;i/3x^7A 

ex (p-^Jl/x>x;^3}^:^^) , x^i^>hx h>x 

h) . X^l/>tfX KD-r>xX 

i^^D^^iS'^^xxji/) ':^;V3x»i;A>^^7nU h\ 5^^^ 

x»?A>?^nUK, >?;t^;Vi/Ul/>ifx 
^u^y^-jxx)V) V)Vzix^h.^j^u^)Y. 
;i/i^Ul/>fcfX (hU;?^^;Ui/i5/D^>i5'vXX;l/) v 

(>f>x-;W >?;i/3x»>AHx i.Y^)v))/^u^^y 

X;i/7t>:^h) , i^^^'jl/v'U l/>lfX (4,5,6, 

nx^Ai^^nUH. >?7xx;i/vU l/>tfX (-f>x 
x;i/) i^ji/Hx^zAS^i^DU h\ ;^^;i/>^xx;i/vUl/ 
>HX (-f>5'xjW >?;i'nx'>A>?i5^n'J h\ f^E. 
[0 12 5] ccDi:5;^ik#tic^5'^> TtEt^ib^W 

>?i7D'JH. tfx «>xx;W >?;i/zix»>Ax:/D^ 
h\ fcfx (-f >xx;W i^;i.nx'i7Atfx (p-hjl/x> 
x;l'*:hh) . tfX (4,5,6,7-xh^t: KD>f >xx 
;W iJji/nx'^Ai^iJ^nU tfx {y)V^Vx)V) v 
;pnx'^AS?i7DU x^i/>Hx (-f>xx;w v 
;vnx'^Ai^^nU F, x^i^>ifx (-f>xx;U) 
;i/nx^;Av:/n^ F, X5'i/>HX (^>xx;i/) 
>^^;i/x;i/nx'>A. X5'i/>tfx (-f^T^x;!/) i;^ 
xx;i/>?;i.nx»i7A, x?l/>h'x (^>xx;w 
;i/>^;i.3x»i7A^y^DU F, x^v>fx (-f>xx 4» 
M vJl/nx»>AHX (^^>x;i/3^:^F) > x^l/> 
tfx (-f ^^'x;!/) >?;vnx»i7Afcfx (p-h;ux>x;i/ 
. x^l^>lfx (-f >xx;l/) v;l/3X^AH 
X {h^)y)\^^u:K^y7.)Vit^^Y) . x^l/^lfx 
(4, 5, 6, 7-x F ^ t F n-f Vt'x;!/) i>)Vzix^Ki>^ 
nuF. -fy:/ptrux>' (>'i7D^>^s;xx;i/-7 
;V:*-kx>iW >f;i.nx'?Ai^^niJ F. ^VT^PtTUx 
> (e/^D^>:S'>?xx;i/-^^;i/i/i7D^>5'i^xx 
;W sJjl/PX'^Ai^^^nU F. -<V7'DlfU5'> (v^ 
n^>i5'i/xx;u-7;i/:tuxjW >?^?;L'>?;^nx'i7 50 
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A, x;:<5^;i/>-U l^>brx (v^5^D^>^>^xx;W 
jl/3X»?Ai^^nU F> >^^?;l/S^U 1/>HX (>c^;l/ 
'>^7n^>^>fxx;i/) >^;i/nx^Ai^iJ7Dij F> 
5';i/vUU>lfX {V:^'}^))/z/^u^y^z/XX)V) i> 
j|/PX»i7A>?^nU F. >?p^?;U'>Uk>HX (FUp^ 
^)\/y^u^y^-jxxM i^;Vax»j7A>?^7DU F. 
>^^^;i/>^Ul/>tfx «>xx;w ^;;;i/nx»>A>^^ 
DUF. >^^^>il/xUl/>lfx (^>xx;i/) i^;i/nx 

>-UI/>lfx (4,5,6,7-7"h^t:FP^>xx;i/) 
nx>5^Av^7D»J F. i^^^;^^^'; l/> (S/^7n^>^ 
vxx;i/-7;U:tl/x;i/) i^;i/3X'i7A>^^PU F. 
7xx;i/'>ui/>lfx (-f>xxjw s;jUnx»i7A>fi5^ 
DUF, >C5^;^7xx;i/>''Jl/>HX (^>xx;W >^ 
;Unxt:7Av^nU F> tfx (v-^? p^>3^>?xx;i/) 
v;^zix^Ai^^pU F. trx ('>^p^>^vxx 
M vJUPX-^Avyp^ F, IfX (>^^p^>^>^x 
x;w ^5^;i/i^;v=ix':7A^y^7DU F. tfx (-^^^d 
^^iJ'i^xx;!/) x^;i/>^;i/nxi>A^y^PU F> tf 
X (v^p^>^>7xx;|/) v'^n^^vjl/vJl-nx'? 
A^/^PUF. Ifx (i/^p^>3^$;xx;W 7xx 
;i.>^;i/nx»>A^:y^PU F, tfx {.y^u^y^^jx 
x)V) ^>i^;i/e^;i/nx':7A^y^PU F. tfx (v'^ 
p^>^>?xx;w >^^;i/v;uax^7A^y/W F^-f 
F, tfx (v/i7P^>^>?xx;W vf>(^;v>?;l/nx'^ 
A, tfx (i/^7P'^>^xxx;w v?7xx;i/v;i/3x 
•^^A, t:x (~>^7D^>^>?xx;W v^>v;Uv;i/3 
x^7A, Hx (vi57p^>^^>?xx;w s;;i.nx^A>^ 
F^^^v/^PUF^ tfx {y^u^y^^jx-)\A 
x^AxF + v^pUF, HX (vi7P^>^vxx 
)V) v;VPX'i7Atfx (pCi$^>x;i':j^:^F) . ifx ijy 
^u^y^VxxM v;i/3x»i7AHx (p-F;vx>x 
;i/*:^h) , ifx (>^^p^>^^>^xx;w v^ji/nxr^ 
AtfX (FU7;i/:tP;=<:$'>x;i/*:M-) , tfX (p<5" 
;u>'^p^>5^i;xx;v) i;;U3x^7Avi7PU F, tf 
X (vy5';i/>'^p^>^i^xx;w >;;i/nx'j7Ax^^ 
P'JF. HX (cyi^'f^}Vy^u^y^9xx)V) 
xii^Axh+i/^j^pU F. tfx i.V:^'5-)\/y^u^y^ 
VxxM >?;i/3X'?Aifx (FU7;P:tPp^^>x;i/ 
TiNtfh) . HX (i^^?;u>'^p^>'3'>^xx;w 
^jl/vjl/nx'i^A. tfx (x5^;i/viJ7p/^>^vxx 
xJi/Hx-^Ai^^PU F. ifx (^^;i/x^;p>-^ 
p--<>^^>?xx;W >^;i/nx»^A>?^PU F, Hx (^ 
Ptf;i''>i^P'^>:$^>?xx;i/) v?;i/nx»i7A>^^7Dij 
F. tfx (^^)\^^u\±]\,y^u^y^vxx)V) z^)V 
nx^l.-y^uu HX (:/5^;i/>'^p^>^^>?xx 
;U) v;upx'i7A>^^PU F, tfx (^5^;i/y^;Uvi^ 
p^>^>?xx;i/) pji^axOAi^^aO}^. Hx (>c 
5';i/:/^;i/>^^:7n'^>^v^xx;w vji/Px-^Atfx 
{^^y7.)V^i-h) . tfx (FU^^;i/'>i:7p^>^ 
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[0 12 6] ;^j:*5. ±EM^^S'ffci^®l<0C?i|^tC*5l.^ 

n-. i-, sec-. Ux\'UE<D^^^^^t^o 

±fBcDct'5?^>^^Dir>>ft:'&tltC*5V^T> v;i/3X 

2ae^±^ffi^^t>UTfflViTt>J;t<^o "^fc. ^{fc;** 

[0 12 8] t.fc}i^<D^ou^^u^L>i\:^m\t. m 
^z,t^x^^. mmt^f^tvx\t. sioz , Ah 

O3 , B2O3 . MgO. ZrOz , CaO, TiOs , Z 
no. Sn02 , BaO> ThOfSiEOMm&mt'^^. 
UX5^l/>. 7puynb!W>> /J^U-l-^T-X 3l^U4- 

[0 12 9] *^BJTti> ^^U^yit-^i^thX. ^ 30 

^/^D^>^>^xx;i/#*&>&^tfBB&i^^&^'r^i^;i/3 
[0 13 0] 'A\zi^%mxmmx\)^^m'^mzm^^ 

*5SigTI9Vi?,n^^t87;i/^x'i;A:t^S/ft^4Jj 

[0 13 1] :i(D^oU'^W^^<D7)V^/:ir^^y 40 

[0 13 2] 
[ft3 5] 
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RaAMOAl)— OAIR2 
I ™ 



I eO Al) ' 

R 

[0 13 3] (±iB-JKiCIC43t<^T. RtJ>^5^;v«. X 

Tnft2eA±. Jf^U<tt5'-4 OCO^ 
I^T*5c ) ^i::^. C(^)7;i/^/:t+ii->t3:iC (OA 
1 (RO ) T*t>$ti^7;i/=^^;i/:t+'>7;i/ax^Am 
fi:fe<tr;s; (OAi (R2) ) T^t)^n§7;i/+;v:*-+ 

i/7;i/^x^7Am(4 [^IC^. R^ ^5±u:r2 ^lRi:[^ 
^co^^b*3gS^^^-r^r<i:;ii^T^. R^ i5<fc^R2 
EtffiS;a:^S^^t>-r] 75^^;5:5^^7;i/+;i/:t^>'7 

[0 13 4] mk'A'm(r>T)\^^Ji^^^y\t. rzb,X\t 

(1) ®^*^#w-r^{b^fts^v^Ji^s*^^^*T^ 

{b^ 1 -tr u ^h.mmi^ E^mm x^tz.'^^mMcimm 
mz. hU7;]/^;i^7;i/^x»>A:^Hco:t«7JU^x'? 

Aib'&^^^^iiabTKlK^-arT^Sm^ibTK^^iftcD^ 

(2) ^>ifx h;Pxx x^;i/x-x;k xh^bH 
D 7 ^ ^coj^^^tf^T? h u 7;i/4^;i/7;i/^ A^^i: 
(^^t87;^^xi>A{b^^gjicita* (*> 

50 ^&fPffl$-li-T^»»^^b*^S§tt(^fi??KiL'TlHliK 

[0 13 5] rne»(^:&ScO'5'^Tti. (1) <d:^S^&S 

^E^tc:fflv>6n^^rt87;U5X'i7Afl:^%tL'TE^> a 
hU>c^;i.T;i'5X'>A, hUX5';i'7;i/^ 
x'izA, hU:/Dtr;i/7Ji/5X'?A, hu-fv:/ntf;v 
7;i/^x»^A, hUD-:/^;l/7JI/^X'>A. hu-fv^ 
^;l/7;W^x^A, hUsec->^^;l/7Jl/5X»:7A, hU 

tert- :/5";P7;i/5x'?A> hu^>5";^7;V5X'> 

A> hU^+>'JU7;i/^X'>A, NU:t^5"Jl/7;l/5x 
»>A, SUx>'>il^7;i/5X':7A, hU'>^7a^+>';i/7 
^P^x^i^A. hU'>i7n:*-^^;V7JV^x»i7A;S:.i:coh 
u 7;i'+;i'7;^^ x»:7A, -j^^)\y))/^:z.^h.^u u 
H, >?x5';U7;i/^x'^Ai57nu e;x5^;U7;i/^x 
0A>^n5H, i^-fyy^;i/7;i/5x»^A^nU H>^t* 
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f^Jl.7;i/^-'i7A^ h+vH, vX^jl/7;l/^::i'>AX 

h^vK;^i:<D>^7;i'+;v7;v5-^7A7;^ri:^vh\ 
>?x^;U7 ;^ ^ X A :7 X / + V K ;^ ^ CO 7 )V^)Vr 

[0 13 6] z,n^<r>o'^. hU7;i/+;i/7;i/^x»>A 

X. TE-«gSCT«t)$n^-f v:/lxx;i/7;i/^x»>A 

[0137] (i-C4H9)iAlT (C5H10) . 
) 

[0 13 8] *^H^TfflVie»n^^>i?>^®tto^^ 
7;i/^x^A:t+Mb^tiii> 7;^^y:t^ 

its^^ffi. ^^Vi«±iecDcfc5;^^a7;^5x'i7A^l:'& 

[0 13 9] *^MTffli/^e»n^^>if>^jSttOWt8 
7;l/^X^A:t+W[:^J»^«. K{b^#fSr9^^1^^^*ii 

(IR) iZ^^XM^hX. 1 2 2 0 cm-l<*j£(C:fett 
^K^* (D1220) i:. 1 2 6 0 c m-lW-jfilCiStt^® 
its (D1260) ^(^it (D1260/D1220) 75?. 0.0 9 

-0.0 7(;)®H{C»^ili:;5ta*Lt.io 
[0 14 0] ±l20j:3?S:^>if>^^ttO^«7;V^ 

->7;v^x'>Amffi^^^-r^i:}t«$n^o 

[0 14 1] 
[{t3 6] 

— e Ajg -0 

[0 14 2] ^ip. R' (i^^lScl - 1 2<D^it7iimS 
Tabs. ilfflct^ife^fllTKsRSibT. m^WfCtt, ;< 

CO 1 4 3] Z.(D^>-\f>7t^m^0^m7)VS.=.'yA:t 
[0 144] 



(38) #BS¥6-4 13 64 
[^b3 7] 

■5" 

A£-0 -^-^ 

[oi4 5]ie;ff. R« 1 - 1 2 coj^{[:7K* 

^mWil-i2 07)Vu^i/^. mMm-2{^(r> 

[0 14 6] :t+v7;i/5X'i7A¥ffi^^^-r^^^tC 
fr^. 7Jl/+;i/:t+i^7;P5-T:7A^fir^^3 0^Jl/%« 

±, ff^u<tt5 o^;i/%j^t±, i^iriff^l^<tt7 0^ 
;^%«±o!)f!l^■c^t^7;^^;^:t+>'7;^^-^A*^4 

[0 14 7] fs.^:^%mxm^^^n^^m7)v^z.^h. 
^^^Mk-B-tftt. ^i>aco7;i/5x^Ajem<7)^M(^^«i 

[0 14 8] i^mA\zio\^x&mzm\:.xm^^^ix^^ 
m7)v^:r^^i.^'^mtLx\t. mKMym-t^^ 
[b] x^^n^^m7)v^:z.r^Mt^mm\7f.'^^z, 

[0 14 9] R^o A 1 X3-D [b] 
{tztih. [b] (C*5ViT> R^tJ^^SScl-l 

?T*I9, ntil-3T*^c ) 

±fS-flgS: [b] fCi5V^T> R^ll^*^!--! 2C0^ 

5(? ft***«?ijA«7;i/+;i/S, v^n7;v+;i/S^rcfS7 

[0 15 0] ;i<^J:5;5:W«7;l'5X'j7A{b'&^tL. 

;<^;i/7;u^x^A. hhux5^;i/7;v^x'>A, hu 
yyntf;i/7;i/^x'i^A, hu^y:/^;i/7;i/^x^7 

A. hU:ti5^5^;l/7;Vax'i7A, hU 2-X^;Ua:^^>' 

4^? ;V7;i/5x»:7A;^^cDhU7;p+;i'7Ji/^x'>A ; -f y 
:/l/r:;i/7;i/5xr:?A;Si:cD7;^^x;i/7;i/^-»i7A ; 
v>c^;i/7;i/^X':7Ai5^DU H, i^X5';i/7;i/5x>>A 
^D'JH. >?^y7'Dtr;u7;U5x'i7A^DU >^-r 
yy^;u7;i/^x'i7A5^nij h\ >f^^;i/7;i/5x'>A 
:/D^ H;^i:c0v7;l/4^;U7;i/5-^7AA^^ H ; ;?<^ 
;i/7;i/5x^Air;=;+^uU h\ x^;U7;i/5x»i7A-fe 
x=^ri7DUK. y:/Dtf;i.7;l/^x'^Airx^f^^DU 
:/?>il/7;i/^x»>Airx^^DU h\ x^;i/7;u^ 
x»>AirX+:/D^ H:^if(^7;V*Jl/7;i/^x^A't:X 

5^? 4^A^^h\ >c^;l/7;U5X'^A>?^^nU h\ x^Jl/7 
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if$IB¥6-4 1 3 64 



75 

[0 15 1] ^;^c^«7;i/^-'i7Afl:'&'fctLT. TIB 

A 1 Ya-a [b' ] 

{tztzh. -Wt% [b' ] tC:fet.iT, R5ti±|2i:l^«l 
Yfi-OR«S. -OSiR^S, -OAlR« 
-NR«3S> -S i R^^aS^fc^^-N (R^M A 
IR^^jg^^lQ^ nai-2T*0> R^ R^ R8*3 

R^°i3±t);R^4i;^5";i/*> x^;i/S;^j: 
(VI) R^nA I (N A I R^22)3 



75 



(i) Rs.Ai (OR«) 3-»T*^n'5ft'&ti> 

(ii)R5nAl (OS i R^) a-oT^^n^it:^ 
tf. «?yA«E t2 A 1 (0SiMe3)> (iso-Bu)2 
Al (OSiMea). (iso-Bu)2Al (OSiEt 
i) UE. (iii)R^Al (OA 1 R«2) a-D-^S^n 
10 '5>>fb^(^. ^^^E t2 A 1 OA 1 E t2, (iso-Bu) 
2AIOAI (iso-Bu) 2 (iv)R^Al (NR 
»2) a-.TS^n^lb'&ft. «fy^tjMe2 A 1 NE t2> 
Et2AlNHMe, Me2AlNHEt, Et2AlN 
(S i Mea) 2. (iso-Bu) 2 A 1 N (S i Mea) 2 
tlE. (v)R^Al (S i R^oa) a-nT^^n^^b-^ 
mfL\t (iso-Bu) 2AI S \ Uezfs.E. 
[0 152] 
* [ft3 8] 



E t2 A 1 N A 1 Eta X 
Me 



(iso-Bu) 2 A 1 N A 1 (iso-Bu) 2 tj: iTc 



[0 15 3] ±ie-fKiC [b] ^^Tf [b' ] TS^n 

s^tS7;i/5x'?Ail:^!KfOEl>T«> -fKiCR^aAi, 

R5„A1 (OR8) 3-». A 1 (OAlR82)3-nT 

[0 15 4] ±fEcD^"5;^tti« (i) 

\t (ii) ^£fflV>T, ^fl:*^?^x^xhv-^£5^ [A] 
o^^y\z. M^3S:2K±COa-:tl^:7^>a:. ±fEiC 

[I] Sfett [II] xn^n^w^:^vy>(>t^. WL 

>f>^*a^#:^^ [B] ^£^L.TVi^o 
[0 15 5] ;iOJ;^?5:K{t;*9^8§j«i:bT^l, 

X ^^itx ^^i^y. ^^^y. =ftiy. Y'fti 
mm^. ^y^y. h;i/xx :^^>^i/>;sa:o^#St^ 



[0 15 6] m^m.^^^^m.\\Limm% 

X h;i/x>-^>^^x h;vx>-^>^>;^j:i:ojg 

[0 15 7] ^^S'&ii. nv^m. wm^^^n\z^\^ 

0. 01-55U^;l', »^L<tl0. 05-3^ 

u^;i/OST. ^fc. #«7;i/^x^7Aft^ti[i, fi^ 
?^rtcOA:f>?':7AlS?iC^-r^7Jl/5x»i7AM^coJt 
(Al /V) 2e(±> »SL<tt2'-5 0, $e»tC 

»s L < 3 2 0 (7>g-e«j!&$n^o ^tz.-^m^n^ 
5^ {b'&'fe {^m.^immm^%m^n^'^^\zm <^mm 
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[0 15 8] ■5im^ni-v^i^^%m^i:.u-^m7)vs. 
[0 15 9] mm\\)-t)m^^^ti^w,^\z\t. a^?srt 

^)ii?jO. 0 0 0 0 5~1. 0 5'Jt;K Jf*b<(i*5 
0. 0 0 0 1~0. SSUt-'l'COMT. ^«7;l/5-'^7 

;V5-'5All^*t. a«ij!5i~i 0 0 0 ot;k JfSU 
<tti o~5 0 0 0t;i't:ft-5<t5;ftft-cffl^»&n5. 
[0 16 0] ±iH©<t5^flS!li(i) *fc(i(ii)0#feT 

tfTjatetis^^a^SfStt, a^. jasdt-5 0'c~2 

0 Ot. Sf*L<tt-3 CC-l 5 ot:. ^etSfSL 
<K-2 0"C~1 0 Ot:T, E:^*iOSjaAT~5 OKg 
/cm' > ffSKttOS:)@AT-'2 OKg/cm' O^ft^T 

■tfi. a«. 54}-~5^Fa. jif*L<tti o^)-~3^iai-e 

[0 16 1] ±ia#ta^R^£:TB. i^^S:2Ei±CDa- 
:tU7^>' (a) i, ±|ES [I] [II] -^^S 

nss*?:tW7>r> (b) i«« (a) / (b) ^;ujt 
*n0/90~90/10. »SL-<filO/90~5 

0/5 Q-cdb^^^urnxm^mzm^^tii,, 

[0 16 2] S^t^S^IClSbTtt, a^i^ltEOji^ 

*^3KX7X h^-fiE^^ [A] (ffSb<«Stt:tU7 
^>?^X7Xh-7-^^)- [A-1] ) ©#«ETC, 
^2^X1.(0 a -tVy 4 > (a) t. -jKiC [I] t.tz 
\t [II] T^$n5SiK:tk7^'>SC (b) 
■a-T«!K^l'7^->?i%*S^<t:fig^> [B] SSjfif^ 

Wik^i-vy ^ y?^m.^{mmi [c] &^tr^ 
a^ffffi^ife [c] li. a^. 1 0-5 0 0 g/u h 

;k »S b < « 1 0 ~ 3 0 0 g/ U i/ h^KOSKT^* 

nxti*. co^aes, ^sicic> Tinas n. stt^t 

k7w'>?S*a'&#:»^« [C] AJ#en-5. 

[0 16 3] if:^mz%^w^tvy ^ >^i)<m^mk 

mm [C] «:«jif5(rtt. J;i3M{*=Wttt, fTtCjS 
ig$nfc^ft:*5g*X77.h->r-^4^ [A] (»*b< 

HS^^:tl/7-C>»X7XhV-^i^ [A-1] ) . 
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mm\Z^nh. C:®Sj«tfT^lR»2£i±©a-^^7 
(a) tm.^^VV^y (b) i:^£«a^UT%± 
<, *fc*-r±ia©<fc^>;S:K^b*^?^X7Xhv-]EK4^ 

[A] (ifSL<«S«:tU7^>?^X7Xhv-j^^> 
[A-1] ) £KjiU ■€-©a^^?S4'T^3RS2£;t± 
<7)a-:tU7w'> (a) tm^-^Vy^y (b) t<&^ 

[0 16 4] *5g?g-Ctl«*$n5S!K:tW'7^>»*a 

10 ^wm.mm [c] tt. «a®:5j*tci-3TfigjgjDisn 
7.i;^):y.-v7.wmmis.E\z^y)wmm&. wia^ 

[0 16 5] *fc*fgH^0^«*l/7^ >JR*a^ft:iS 

^» [c] I' a. *5§?^©SMsa;*t)^Li«E-c> ± 
iasa<*:tP7^'>?^*a^#:ffi^« [c] \zmmm,m^ 

^tM. mm^'&m. mmj±M. xu^m 7>5^:/ 
n.;/=¥>i^»j. mmm. mn. vm. mn. ^^m. -& 

[0 16 6] ttSEfiK^^tbTE^SnsSS 

-:/g^;i/-4-t Hn4^>'7xx;i'):^ofcf:t*- h];^^ 
X j3-(3,5-v'-t-:/5";u-4-k Kn+->7xx;w -^u 

\f:tym7)V^}VXX9-)l'. 2.2'-:t=*^-!f5 HHX[X9^ 

ji-s (3, s-v'- t-:/5^;i/-4- b H n 4^ V 7 X x;p) ] :/n tf 
:t*-N!^Ci:®7x/-;i'JSigfl:K±SiJ, X7^7'J>g? 
Sifi, Xx7U>K*JU->'?A. 12-t:HD+->Xx7 

vX-r7U-h, '^>:5'XUXU h-;i'^/X7^7l/- 
A>^X'JXU H-;UvX5^7l/-h. 'O^'X'J 

xu h-;uhUXx7i^-h^o^7;P3-ju®iiM!S 
Kxx7^;P;^i:S^tfi.c:i:*ST€s, c:ne.a*ffit? 

^ tf . 7- h 9 *X [ ;t 5^ U >-3 (3, 5- v?- 1- :/5^;i/-4- k H 
40 n+v'7xX;U):/Dbf:t^-h];t^'>tX-r7'J>K 
<fc tXi' U -k U / X 7^ 7 h 1 S 

[0 16 7] ^^m-v\tmz. y:i^j-)\^?^mim±m 

*3 i i;^Hffi 7 ;i^n -;KDflg|l6Kxx ^-Jlt 
Tfflv>s::t*W*L<, S#«7;i'n-;KcfliteKx 
X7"J^tt3ffi£^±©^^ffi7;^3-;^©7;^3-;^tt*K 
s©-8S*txxx;i^fl:$nfc^«7;v:3-;WiMteiexx 
x;i/-e*-5ct*w*uv^. e:oj;'5iia:#^«7;U3-;v 

®J!§lteKxX7^;i/i:LTtt. !ft)-tUy=E 

50 ifu-tuy=e/y<yu-h. ifu±v 
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P-h^CO'O^'XUX'J h-;KDIIi)!&KXX5'>»l'*tffl 

^n, Sfc*ffi7;i'n-jK^ij|gjftKxx5";HiS<^:tu 
7^'>«8JJiglOOfiS^iBtc5fc*UTO~10Sfiffi, JfSK 

[0 16 8] *fc*5!Mt*3tiTtt. *5!§^OB«Sa 

tfttrics/'j:^. ':r-i'gii±. 7;P5:^. mit^i'y^ mit 

AiJi^^A. ^fi£K* A, ^)Vf7, i/U-. V-f 

i-^h. if^yr-fh. 7)V^=.^A^. fi(Eib^'J:/x 

5}?'J75HfiSi»^©3'6«?PJ*Ba^bTfeJ;V>. 
[0 16 9] 

mmoimm] :!^^mmibti^m^-tuy'{>^^m 

5^fl:*^3SX5XhV-figi)- [A] KX^XhT 
-©#ffiT. ^9gS:2K±Oa-:tl/7>f > (a) 
^^tUy-O (b) tS*2^bT;4SS3!t«:tU7^'> 

[B] ta^ibUoxisr), ^^tuy^ 

>?k^m^»^» [B] t^^b*3gJ^X7X h^-^^ 

«i:tU7^->*a^# [B] ffitX^XhV- [A] ffl 

[0 17 0] ^fl:*3g3gX9XhT-^4i- [A] 

±IES«^l'7^'>?^X7XhV-^^J- [A-1] 

[0 17 1] 

[0 17 2] fSi^:^^miz^»^^m<^^(om&:^^R 

(1) ffilSfea [7)1 



(41) !|$Bi¥6-4 1 3 64 

50 

(2) iJ^TJmi^ (Tg) 
■b'Tn-m^afi. DSC-2 2 0 C<£fflV>T^^#K 

(3) ^kMSL (TMA) 
X3.:iOtt8lThermo Mechanical Analyzer&ffll^TjPcE 
liDiii<D->-h©S»^^#SrlCj;D)l!l3£b7S:. -r;S:bS, 

K±JC53SS#f*®-a-, 1^*4 9 gS^JDb, 5*C 
/ii'03^a-r#iaUT, S^fi#*«>'-h{CO. 63 5 
mrnftA bfcjaa* T M A i L&. 
io (4) a-^silfiS 

lis K333itcipi;, -'mmMm\z^y)m^hTz.. 

(5) MFR 

ASTM D1238 (Cipb. 2 6 OIC, 2. 16k g^^ffiTT 
iMJgbfc, 

(6) |itKfr®f^J« 

«£tBtt m) Slftil^}^tlIS5OEPNRt;0f«rottKM- 

^, ^ST4 8WKMb&0-^a!l5£bfc, 

(7) tttfUK 

iO ASTM D790lC«PbTfT?a:ofc. 

[0 17 3] KKM-J^H^ : 5X1/2X1/8 t'f> 
9^, X>''«>HiEil5 1mm 

(8) Izod«f»K» 
ASTM D256{CipbTa)£bfc. 

[0 17 4] a»M-}^!K : 5/2X 1/8X 1/2 t-f 

- 2 SIC 

(9) 

A»S9fP^S, 5>^3t«tfrMP S - 2 0 0 0 SfflV^ iP 
JO 3 2mi©7'VX->-hSU->7'Jl'tbTffil)SbfcBl«X 

-^i^ i-jKoKg7 8 0 nm\z^n^mm^'^itum&M 
tbfc. 

[0 17 5] 

[^jfi^j 1] m^n^mxit i u 5/ hj^ouyy^m.-^ 

Sg^fflV^T, S^Blll;ft=fiig^S*-r5^fl2*l!l«x 

7X h-7-#aET"C(0, X?^L/><k'T-h7->i'n[4.4. 
0.12.5. 17. io]_3_|j^^;;, (KTTCDtKf) 

[0 17 6] a-&§§±eB35^e.x5^i/>- :/nifi/>- h 

40 x;i'y;i';p;t^:?i>*a'&«c ( [tj] =2. 2 dl/g. 3 
0, Tg -4 1*0 ©-^i'U'N+IJ-^^ 

js*, a^si^-e©x^k> • T'Dtrp-^ • \i=.)vj)v 
J; 5 0 . 5 u >y v)v/^momxmm\zmvit, 

D«S*i6 5. 7i^7A/'J>> h;i/t;S:-5J;5(;:0. 4 

'J y h>iu/^H®aTaiigwic«i&bfco S}fca-&5g± 

gg*>e.Mttti:bT, VO (OCiHs) Cl2®->J7D'\ 
=^^-y->SfJKS, fi-&8grtT®A*^-i":7AiiSAi0. 5 5 
50 'J^;i//'J ■;/ h;Ui:aSJ:5(r0. 7 U <;/ hJP/^Ffl 
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mSt<D2. 8 6f&-e*-5) CDgT?, X^JVTJVS.^.'^M. 
•feX+^nUH (A 1 (C2H6)i.s C li.s) ©J/i'DA 

U^;>/>J >y h}l't^^i:5\ZO. 4 U y hJP/^W© 

?^ICA*:/'J>i^'gSfflV^TX5"l^>£3 0. O^JybJi' 

/mm. ^m^7. o'jyh)i'/mm. *s*3. ou 
[0 17 7] a^agitasfc^omt^nfej^^^y hir 

?&8KSasa-tirTS^?R!fe 1 0'C(C«}$U^**e=t^a^ 

(c (■r)a:*:>^¥l^»e^l^*^0. hm'^t.f5.^iio\z) 
Si^Mtft^tBbfc, c:ofe€fc*Lfca^S$Jc, v'i'n 
^+'y->/'f v:/Dtf;i/7j>a-;i/ (1 : i) U'^m.^ 

[0 17 8] ■:3l'^T»®4)-|}|$nfca^ig*3fSfi<D7 

ot:T2NfW®*#T»tasif^sff;^j:'3fe. ttffl^a 

H^ffl£53iJcJ;0S5lL, ^^ifSjlT, 130 
■C. 3 5 OmuiBg-r 2 4^WI5;^SLfco 
[0 17 9] £C±<D<};5tUT. X9^U> • 7'Dt:W> 
• tf:2;i//Jl/Jp;i/^>*a^#:^^i-i, X?^U> • TC 

mi-^. 80. 2g/NfM. •r;ft*3'&4 0. ie/')y 

[A]fS5>®sd^«, 3. osa%-?*o&. #sn&* 

a-&#:ffl^fttt, 260 -C. 2. 16k g#aTTilJ)£ 
bfcMFR^tS. Og/"! 0^>T*ofc. 
[0 18 0] fttffiCK, «|g3^i[tSS^. TMAlicftiMi^ 

[0 18 1] 

[SISS«»J2~3] glC^-rj;5lc*#&SEHLfcm^ 
tt, *ifi«i!Iiil^«(cL/T, x9^u>-:;^Dt;u>- If 

[0 18 2] #enfci!g*&a2ica^-r. 

[0 18 3] 



(42) #|B¥6-4 13 64 
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[ttl5EfiJl~3] «l(c^-rJ;'5(c^frS^Jgb&£i^ 
tt. *JS0!|1 tl^«tCUT. X5"k>- :/DlfU>- If 
x;u/;u:j^;i.:?i>«a^«^^4>iX9^U> • TCD^ta 

(JtK^dl, 2) . *3it;x9^U> • TCD^a^^^ 

[0 18 4] #enfciK«s*2}::^-r. fflt^sx^x 

i. (TMADc^kfiS) *i*b<<£T-r?>Ci:*t 

(tfct!i«i!l2) , 

[0 18 5] 1f.1t [A] ^i^^&ffiffiL-^ftViS^a, «» 
[0 18 6] 

Mvy- ^^x;^/';^5J^;^:^>*a^^t:^^>^x5^^-> • 
^ta^ftifi^ft (iijs^4) , *3j:t;x5^^> • 

[0 18 7] #enfc«S*£S2iC^-r. TCDJgfiDf^ 

z. iitim ^t^Lfs.^ fc, 

[0 18 8] 

[^»0ij5*i(y;jtt4{ai5] «i(cs^-rj;3(c*#&^ 
Hbfce^mi. *js«3i 1 tnmzhx. x^uy-zfa 

^^u^m mmm^) . *3j;r;x5^i/>-TCD*a 

[0 18 9] #5n;fciK«$«2 t^fo TCD-^a© 

*&^-r Lit ofc. 

[0 19 0] 

[||Jfi«sj6~9] *l(c*-rJ:5lc*fr*^Hbfc£^n 

ttsijfi«»i 1 tnmzhx. a-g-tt^ajg^^w^ft^si 
[0 19 1] a>if©x7Xhv-s:ffliifc«-&, t^-fn 

[0 19 2] 

[iiis«»ji o*5a:y:jt«5«>!i6] MJ«a:LTx?k>ifx 

-i yy'xjV- v'JWri x-:; /x - n U H [E t ( Ind): ZrC 
h. a-&5Srtjia: 0. 2 5'J*;i//'J-y HJH 
50 ;U7;U3/+-y->[MA0. a^J^rtA 1 jSS: 2 0. 0 5 
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^iffifSiKr mmmi o) . *jit^x^u>-TCD-7c 
^a^fr amme) 



54 



[0 19 3] ^e>nfcifs«$a2tc^-r. ^rcfct^r 

[0 194] 
[«1] 
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mm 

























o 








o 




o 




















CO 




eo 








CO 
















CO 


o 




o 


o 




o 








o 




o 






o 




ro 


o 


































CO 




































o 


o 


o 






o 




O 








o 




o 










m 




o 




o 


o 




O 








o 




o 


CO 












CO 




fO 


CO 




CO 








ro 




CO 












in 


o 




(— « 






?— 1 












w4 










fO 




o 










en 












cn 


u> 








CO 


CO 






lO 


LO 




IT) 








LO 




uo 


a 




p 




p 




p 




Q 


P 




a 








Q 




p 


o 




O 




U 




O 




CJ 


O 




o 








O 






H 








H 


s 


H 




H 


H 




H 








H 




H 


















o 


o 




o 








o 




o 














CO 






CO 












CSJ 










eg 








CnJ 










CO 








LA 




CO 


CO 




CSJ 




ro 


■ 


CO 


















CO 




CO 


o 




o 




CO 


o 


o 




ro 














o 




o 


CO 




CO 




m 


CO 


CO 










<Ti 








CO 




CO 










CO 


r-f 
























»— ( 










00 




1— 1 






CD 




m 








o 






1 




1 




ro 

1 


1 


1 




CO 
1 


CO 

I 












t 




































A 




































H 






,N 




A 














A 








IB 




:^ 


A 


A 










A A 


A A 


A 




A 


A 




A • 










A A 






:5j 


it 
















Q 






A 


^ 14- 


n 




n 






a 


Q 




H 


A H 




:^ O 


1 


u> 


H 


1 


















K • 






D 


rn 


^\ 
















* ^ 


• «^ 








:n a 




^ . 




1-4 


•R 






- ^ 


\ 






N 










A 


-R A 


1 


N A 


'A o 


A 




A N 


A 




A 




A ^ 


A A 


A 




\J 


IK 




^ A 






X 






A 










*K Jl 


*x Jl 






D 


A n 


IS 


It ^ 






1 

oo 








K 




H 






H ^ 


K 












CO 










































o 










CO 




m 










CO 






























m 






























n 
















































m 















[0 19 5] 
[^2] 



—735— 



(44) 



6-4 13 64 



« 3 



o :::: 



55 







o 


O 




o 




f— 4 


«o 


CO 


no 








O 


o 


O 






LO 










CM 












li) 


m 


o 


o 


o 


o 


CO 


ert 


o 


o 


o 


o 




i-t 


CO 


CO 


CO 


CO 


Ln 


<o 


e- 


LO 


o 


c— 


O 


c» 




00 


o 


lO 


CO 


CM 




CO 


















Q 




M 


it. 


I— J 


Q 


O 


U 


o 




u 


O 


H 


H 


H 




H 


e- 


CO 


o 














1 




1 


1 




CM 










CM 














N 


i 


1 


1 


1 


o 


O 










CO 


CO 


I 


1 


1 


! 


CO 
























CQ 

1 


1 


I 


1 


1 
1 


I 
1 


A A 


. 










^ 1^ 


A 










•AJ ^ 












D ^ 


a 


i 








^ ^ 


^ 














-s ■¥ 




















A I! 


Ji 


>[ 




















H 


H 














CO 




tn 




i 
















« 





















[0 196] 
[S3] 



it? 



30 



-736- 



(45) 



6-41364 



87 



88 



< _ 
S P 



e 

r— » 



" 1 











CO 


CO 






CO 


m 








00 


tn 










C4 






CO 






o 


GO 


- 




t-i 


CNJ 


I — 1 


o 


CM 


o 


o 


Ol 


cn 


o 


O 






















O 


o 


o 


O 


o 


o 


o 


o 


o 


o 


O 


O 


o 


o 


o 


o 


o 


o 


o 


o 


00 


UJ 


o 


CO 


ro 


o 






Ol 


o> 




<o 




t-t 


U) 






00 


<D 


o 


CO 




ca 


N 


N 






eg 


CM 


CM 


o 




o 




CO 






o 


o> 


cq 




u> 


o> 






a> 


o 


oo 




CO 






















o 




in 




CO 












CO 


o 




o 


oo 


o 


o 


o> 


00 


er> 






















I-t 






CD 


o 






in 


ro 




o 






(7J 






oo 




CO 


o 




CO 


€4 




CO 








CSl 






















o 






CO 










CO 


Ol 

































































[0 19 7] 



-737- 



(46) 



it$BB¥6-4 13 64 



< _ 



O to 
M CO 



fa S 
S -Si 



I 



w I 



{fe! 



89 



90 



o 



5 ° 





O 


CM 




o 


z 








— H 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


(M 


in 


o 


CO 


OO 




eo 


GO 


ir» 


en 




CO 


eg 




eo 




O 


ev3 


00 


in 


O 




CO 


to 







r- 


o 


o 


o 




o 


<NI 










f-l 


<X3 










a? 






m 


OO 




cn 


OO 






eo 


in 




CO 




oa 


CO 






eg 
























$^ 























V 



[0 19 8] ^J^X^XhV-fiE^J- [A 

-1] ©HiiW a»ilS{iA:fciUs/h;K0;y5X8t 
^W^^vy^>^:i:y7.\''7-Wu^ [A-l] <&KT 

[0199] mwmm^mxtz.n^m i u >;/ v)v<Dijy 

^rB&f) *5±t^5-t:r:jI/-2 -y;i/3i|?;i'^> (KTVN 
B) ®>'i?D'S^1i->^ffiS;, a-&g§l*IT(DNBaia!*t 
6. 2 g/'J2/ h;P*J;i;VNBtSa*S2. Og/'Jy 

>&0. 5 'J h;P/P#M, ^fcttttttbTVO (OC 

0. 7Vyh)i/mm (.z.0mo)^ii&f^^i^<yAm&o 



2. 8 6©Ta&-5) , -iV:f^)U7)VS.=.0M.-b:Xdri/ 
n'J H (A 1 (CiH.) 1.6C 1 1.6) ©v'i'DA+ii-^ 

M, 10. 0 U *^^&0. 2 'J y 

[0 2 0 0] m^mf^mzmf)m■f^nfti>^r^y stc 

10 ?&jK4fflS^-ti-TS^«&l 0'ClC«lfL**^^^a^ 

s^s*ff-:)fc. ±ia*a'&sjstc<toT^iK-r5, 
!/•> • NB • vNBfta^«j©a^^j«&a^i§±gsA> 
a-&§gi*icDa-&^*t^ic 1 u hjutc^ssi^tc 

0"C. 3 5 OmmHg-Cl 2^ffil£Slbfc. 
[0 2 0 1] £;l±«i^(CLT> X5"l/> • NB • VN 
B^^a^^li$25. 4g/^, f^^^^^l 2. 7g/'J 

tXNB-g-ftfj^n^Pns 6. 2*;>%, 12. 4*;i' 

ffilSJteS [Jj] S2. 0 2dl/g, DSCjitCi 
50 -5;*f7Xtei^Sa[Tg«- 5. 813, H-i/^tfftl 3. 
2g-3>>Sg/100g -a-&ft:-e*o fc. JSfegiJi^* 

a^SfST* e. nftm^mwuzMTumm-^if^ 'y^K^ 
a^^^ 1 u V VMzni^x 1 0 gunAxigaL-, a^ 

[0 2 0 2] 

immm 1 1 ] mwm^'^xtc 2 u y ^;^©;t^ ^xua 

W^tV7 ^ y^JLyT.V'^-mi^ [A-l] ^fiTT 
40 ®, X5^k>'i:Th7->i7n[4.4.0.r-5. r i»]-3-H 
T^-b^ (KTTCDtKf) t®*a^*^*:®^rS(::J; 

[0 2 0 3] a-&l§JigB*^6±iBX77. [A 

-1] ©Sji^?#5nfcx5^v> • y;u*;i-^> (n 
B) • \i=.)\' y )Vts)V^> (VNB) *a^fl: ( [7?] 

= 2. 02 dl/g, BOmmiZ. 2. Tg -5. 8 

"c) (D>'i;u'rs^^ymm^. a^si^T©x^i/> • 

/;i/;l^>iw^> • ifx;i<'/;>sH;i'^>*a-&#:?8«*i6. 
9i^7A/'J y hJl/t;S:5J;oC0. 5 ^-y 

50 ©a-eajawfcttif&bit. *fcTCD®vi/o'\+-y-> 



-738- 



91 

^j^*. fi^^F*9-C®TCDjBS*»6 0. QifyJ^/^} 
yY)Vtit^^^\ZQ. 4 ij 5/ h ;l//^M»a-eai^W 
tCftif&Lfc. *rcS^S§±g?*^e.M«KibT> VO (O 
CjHb) C l2©i/^'a'\4^-9->gjg£, a-g-nrtt?® 
/N*:J-v"5Ai8ffi*»0. 5 5 'J t;l//U y h;Pi;a:5.fc5 
CO. 7 'J h;U/^M (r®B$(0«i!&A-:f-:^'i;Aj8fi 

-c. < v:;'?';i/7;U5-'i7A-fex^^i'n'j h (a i (c* 
h.)i.6C1x.b) cD->i'n'\^^iJ->gf{R*s-&8gi*iT® 

5 ic 0 . A^v V)v/m^omv. -e-n^na^sgrttc 

•y h;P/^M, 0. 8 5 U <;/ hJl^/^K^STft 

[0 2 0 4] fi^Sg^l-gStCSlD^lt^nfcv^^ry htc 

jr^a^jv^y (nb) • t^r:;^y;^5)^;^:^;> (vnb) 
^a^fl^tsij-tx^^i/^ • TCD^a^fr^s^j-tJi^e/a: 
^m.:^vy^ y^m.^m.mi<r)mwL^-^^Wi±M 

^y-;pS:^t[ibTa-&SJi£:&<?±2-ti-fc. * 
mm (a-&ss) t^i : iroij^TT^^s+t}— ^fflt^ 

[0 2 0 51 ':>\,^-cmmm-^nitm^mt:3^&(07 
■izhyt^mwrrmm^iirc^. @f^m^^m\z^r) 
mmu 7-thyr+i^9cWLtzc #uv-«t> 

ft, @fl^ffi&6j@t<i;f)SSct, ^SSiSaT- 130 
"C, 3 5 0 mrnHg-r 1 2 ^ffi^^JSILfc. 
[0 2 0 6] JJt±©i'5lCUT, X^Uy • 

> (NB) • tx;p/;V3i?;u*> (vnb) *a^*{S 

X9^U> • TCD^)ca^«:^S»i:A^^;5:5S<*:t 
U-^-OJ^^a^frffl^tl [C] 5 1. 6g/^ 

H- ■rut>t>2 5. 8 g/u-y h;K»aT#fc. 

fc^a^^*:^*^'^ [C] ttC^Sns [A-1] J^ii-© 

n^tt. 2 6. 7as?6Tafeo&. #€.nfc*a-&«:iffi 
^ti [c] tt, 2 6 ot;, 2. 16k gmmrFrm^v 

fcMFR*t3. 0 g/1 OiJ^Tft-ofco Sfc [C] ^iJ- 
©Tgttl 4 2'C-eifeoit. 
[0 2 0 7] #enfci!g«S:S3(C^f. 



(47) !|$0S¥6-4 13 64 

92 

[02 08] 

[Slifi031 2-1 3^i:ZfttmmTl msiZ^Ti^tiZ 

mt, ^mmi i ti^esicur, x^uy • /jv^jI'^ 
y • \ix)vy )V:^)V^y^m'^i^t> x^uy-rcD 

^^a#<*:fK i> 5) ift V 7 -OJ^fta^ft:^^^ 

[0 2 0 9] fflV^SX^X hV-©3'>lSffi*«*^?g© 
«SH*^ ^KVs^^lRllC^nS <!:, MF R*t«(c/JN$ < :/3i 
10 tJSJS^ffi (^J^T^^SVi) t^^^ltiim^ii-'tfi-D 
Tco 

[0 2 10] 

[IllStfJl 4-1 5] ^3C^-r<t5JC^tt:tU'7^> 
?SX^X hT— 5IJfi«ai 1 1 tm 

m\zLr, x^i^y ■ y)V-^jv^y • \dx)V/)i'^}i'^ 
yi^m^i^^i^t, x^uy ' TCD)^m-^i^^^t*^ 
ibit^m^tvy^ yikm.^^m.mit:W&Lit. 
[0 2 11] #6)n&i(giiss3ic^-r. 

[0 2 12] 

20 [*Jg«ajl 6] X5X^■7-£g3(C^•r±•5^5:X5^^- 
> • nb • 1, 9 -x:<Jv?x>*a^«:iz^5bfce^^1. 
«siffi«aii 1 tnmzx^xw^-^vy ^ y^x=77.v^ 

xg^k> • TCD^^a-&#:^^i-i*^e>&-5S 

*^:tW7>f y^^m-^Vfmi^tis^^is.^m^^vy ^ > 
[0 2 13] #6nfcife«sg3c^-r. 

[0 2 14] 

mmmn] x7XhT-*s3i;^-r±3;ftx?v 

> • TCD • VNB*a-&ft:(C$HbfcB(i1-tt^liS«»l 1 

30 \tmmzhxw^:i-i'y^y%xy7.v^-^i^t. 
x^vy ' TCD^a^fr^s^^tA^c^sstt^u^^- 
yjhikn'^^m^ti)-^f>iti>W^^vy ^ y^ium^^ 

[0 2 15] #e.n&iis«s^3jc^-r. 

[0 2 16] 

[^ffitsji 8] g3C^-rj;5fc^fl=^^Sbfc6WS 

^mm 1 1 ti^«itLT, a-&ttK^ • m.m-mm'^^ 
^m^ti^y^y^xyT-v^-^^ii. x^uy-r 

CDi^M^i^^^tffi<bU:bm^^Uy'{ >»*a^^t: 

40 m.m'&smvft. 

[0 2 17] #enfcife«<£«3jc^-r. 

[0 2 18] 

X77.-7 h-®NB#afeJ;(y:T g 

SIJS«S|l 1 tlliglrLT. X5^^> • NB • VNB^a 

mvu\yy-< y^^m.-^mmm-^^\^k.. 
[0 2 19] #enfcigm&^3tc^-r. fflt^sx^;^ 

h-7-©TgAt2|!:5|?g©jSH;$ie*1-n-5<i:. I zSff*^^ 



-739- 



(49) if$ia¥6-4 1 3 6 4 

• (72)5gw« ffl » m 



—741- 



